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Apart from revamping existing courses as described above, new courses, such as the capstone series and a separate customdesigned course in medical physiology, were added to the curriculum. In this paper, we will describe the medical physiology course for doctoral OT students, how it was designed and how it fits into the curriculum structure, how it was implemented, and student feedback about what was helpful to their learning in the course and what could be improved. The hope is that sharing this experience in curriculum revision and course design and implementation incorporating student feedback will contribute toward informing the accelerated change in OT education (and potentially changes in other health care professions).
Development of the Medical Physiology Course
To address the curriculum objectives of the USD OT program as described above, the first author was asked to design a new medical physiology course for the new doctoral program. The design of the new course was consistent with the OT curriculum whose design is informed by the AOTA model curriculum (4) . In this design, a constructivist approach based on the narrative meta-model is used where students are visualized as co-creators of knowledge. In order for the program as a community to be engaged in co-creation of knowledge, there has to be a shared vision of the targeted outcomes of education. Furthermore, knowledge development has to be cognizant of continuing faculty and student on-going experiences as a basis on which to build new knowledge. Therefore, basic science course work in the graduate program is superimposed on students' undergraduate experiences, as defined by the required prerequisite courses for admission into the program, such as human anatomy and physiology, statistics, abnormal behavior, etc. In addition, during each semester, faculty and students build on the experiences of the previous semester. The vision of the educational outcome is clearly articulated in the department mission statement, which is to graduate occupational therapists who are leaders in health care and offer OT services that are occupation based, client centered, theory and evidence based, and innovative.
The curriculum structure consists of a spiral progression, beginning with basic science courses such as gross anatomy, neuroanatomy, and the meaning of occupation and its relationship to health and well-being during the first semester. Students then progress to courses in which they learn the theoretical conceptual practice models of OT, research design, and data analysis, and evidence-based practice, among other course work, during the second semester. During this course work, students use the foundational knowledge learned in the first semester to explore more in-depth how the principles learned during that semester contribute toward an understanding of human occupation and its relationship to health and well-being. In the second year, students take practice courses, which prepare them for fieldwork and other capstone experiences.
Based on this curriculum design, the new course in medical physiology (Physiology 735) was designed to be part of the foundational science course work, along with other courses in gross anatomy and neuroscience. Due to the goal of minimizing required credits, the OT faculty chose to offer a course that addressed only four body systems [excitable cells (before the neuroscience course), endocrine, cardiovascular (CV), and respiratory physiology] based on the prevalence of a high number of conditions related to these systems that are managed by occupational therapists. Occupational therapists are expected to be able to interpret the needs of their patients based on foundational knowledge in anatomy, neuroscience, physiology, kinesiology, exercise science, and pathophysiology.
The content was designed to help the students recall concepts from their undergraduate course work and build on those concepts a better foundational knowledge of the scientific bases of physical occupational performance. For example, irrespective of where they work (i.e., in the community, in facilities, or school systems), OT practitioners often have to see patients whose occupational performance is limited by physical limitations. In such cases, their tool of choice is often the biomechanical model in which occupational performance is understood to result from the ability to move and stabilize one's body in space to accomplish tasks (7) . Such movement and stabilization are based on the ability to have the necessary mobility (joint range of motion), neuromuscular coordination, strength, and endurance. To understand the physical components impacting occupational performance as visualized within the biomechanical model, OT practitioners need to have a good grasp of not only the neuromuscular functioning, but also of how the CV and respiratory systems affect physical endurance. This course was designed to help students develop such understanding.
The initial design for this course for doctoral students was a modification of the student-centered learning activities from an advanced human physiology course (Physiology 420) for preprofessional junior and senior undergraduate students (6) . The preprofessional students are required to take one or more rigorous 400-level physiology course(s) before enrolling in this human physiology course. However, the OT doctoral students generally have had only a two-semester 200-level anatomy and physiology course 3-5 yr earlier as a prerequisite for their graduate program.
During the first offering of the course (2015-2016), all of the first-and second-year OT doctoral students in this course had completed a rigorous gross anatomy course, either at the beginning of the same semester or during the first year of their graduate program. Academically strong second-year OT students were given the option of switching into the Doctor of Occupational Therapy program and had completed a neuroscience course during the spring semester of their first year. In the initial class of 37 students, which included both first-and second-year OT students, up to 8 of them reported having had only one semester of anatomy and physiology as undergraduates, 21 reported two semesters of anatomy and physiology as undergraduates, and 8 reported three or four semesters of anatomy and physiology (primarily including an additional exercise physiology course). In the second class of all OT students selected for the doctoral program (28), 14 students had taken at least two semesters of anatomy and physiology, 6 had taken two semesters of human physiology, 5 had taken both human physiology and exercise physiology, 1 had taken anatomy and physiology and pathophysiology, and 2 had taken one semester of mammalian physiology (300 level). With this knowledge, aspects of nurturing the review of previously experienced physiological concepts (consistent with the spiral and constructivist design of the OT curriculum) were incorporated into the OT course with a number of activities for teams and pairs, and opportunities to discuss topics in physiology with their teammates. The doctoral OT students are highly engaged in their learning, generally progress through their graduate program as a cohort, have a mandatory class attendance policy, and take a number of other courses with their classmates (separate course responsibilities for the first-years vs. second-years). The OT students were assigned to teams of four or five based on their previous physiology course experiences. Students chose partners from among their team members for the exams, which they completed in pairs.
The course was designed in four blocks to meet the South Dakota Board of Regents course description category of workshop due to the large amount of student-centered learning and small amount of traditional lecture (https://www.sdbor.edu/ administrative-offices/academics/academic-affairs-guidelines/ Documents/5_Guidelines/5_4_Guideline.pdf). Each block was 15 h of contact time. The first block (Excitable Cells) was graded separately because it fell into the timing of the regular university fall semester, while the combined next three blocks began right after the holiday break and lasted through the end of February, with the final take-home exam occurring before spring break. The National Board for Certification in Occupational Therapy (NBCOT) examination does not generally expect students to recall specific physiology facts, but rather expects their previous educational experiences to be incorporated into clinical practical knowledge; therefore, a studentcentered, team-based course with learning by doing physiology was likely to address OT student learning needs (6) . Thus, while the new course still included team-based projects and activities (components of a constructivist approach to learning), human physiology experiments and case studies, individual and team readiness assessment quizzes based on the chapter read in the textbook, and open-resource take-home exams, some adjustments were made to nurture student learning/ reviewing of basic physiological concepts to be able to better use them in evaluating clinical situations.
Changes from the previously implemented Physiology 420 course for preprofessional students (6) for each system block included the following: one lecture/review of the system material, including an instructor-designed handout and PowerPoint slides at the beginning of each block; a formal pointsback option on the individual readiness assessment quizzes; a 50-point multiple choice and short essay in-class exam that was taken with a partner; and a 50-point individual open-resource, take-home exam with a choice of essay questions with physiological and pathophysiological relevance. Throughout the course, various assessments were added to evaluate how the course was progressing, including background knowledge probes for each block (1); Small Group Instructional Feedback surveys after the first block (12) ; and a Survey Monkey course evaluation at the end investigating the perspectives of students regarding what pedagogies best helped them learn physiological concepts by asking which of the following items helped them to understand more deeply the material: PowerPoints and handouts, Powerlab experiments, Powerlab cases, readiness assessment quizzes, points back on quizzes, take-home tests, in-class tests, partner tests, working in teams. The assessment was done anonymously throughout the course, and the feedback was used for course improvement. The Institutional Review Board approved the collection and evaluation of the survey data for this paper as Exempt 4 with no more than minimal risk.
Block on Homeostasis, Membrane Transport, Excitable Cells
The initial course block reviewing homeostasis and membrane transport while concentrating on excitable (nerve and muscle) cells was inserted into the end of the fall semester with generally two 3-h class sessions per week. Consistent with the constructivist notion of building on student experiences progressively, during the first class meeting, opening surveys were collected from the students to get to know them better and to find out what previous physiology courses they had had. Then teams of four students were formed based on their physiology course backgrounds. Individual students completed a background knowledge probe for excitable cell physiology to gauge overall class knowledge. During this first class, an activity was carried out by the new teams to analyze general models in physiology (8) . The second-year graduate students (about onehalf the class during the first offering) had already had a neuroscience course the previous spring.
The background knowledge probe for each block used the general format of five choices for answers, coupled to topics essential for understanding the physiological concepts related to the system being studied (1). The topics selected by the instructor as basic physiological concepts for interpreting excitable cells were as follows: action potential, propagation of nerve impulses, synaptic transmission, voltage-gated ion channels, electrochemical potential difference, active or passive transport across cell membranes, excitation-contraction coupling, sliding filament hypothesis, Nernst equation, and channelopathies. Thus, for example, the first question on the excitable cell background knowledge probe with the standard five answer choices was:
1. Each student answered the 10 multiple-choice questions anonymously at the beginning of the block. For these 10 questions, more than 50% of the students in the 2015-2016 class of 37 answered A-C (never heard of this to cannot recall now) for the following prompts: propagation of nerve impulses, voltagegated ion channels, electrochemical potential difference, active or passive transport across cell membranes, excitation-contraction coupling, Nernst equation, and channelopathies (with Nernst and channelopathies having 100% lack of recognition). For the same 10 questions, more than 50% of the students in the 2016 -2017 class of 28 answered A-C (never heard of this to cannot recall now) for the following prompts: propagation of nerve impulses, synaptic transmission, voltage-gated ion channels, electrochemical potential difference, excitation-contraction coupling, Nernst equation, and channelopathies (with Nernst and channelopathies 100% lack of recognition). Thus 70% of the basic concepts of physiology defined by the instructor were not well remembered by the students from their anatomy and physiology prerequisite courses before graduate school. This deficit can make it difficult for the students to build on their previous knowledge toward a better understanding of the clinical relevance of pathophysiological changes and effective use of the biomechanical model (7), hence the need to develop this course for the Doctor of Occupational Therapy degree students. The block began with a short lecture on basic physiology with a handout and PowerPoint slides prepared by the instructor. Students were required to read one to two chapters related to the topics in their textbooks so that an individual readiness assessment quiz followed immediately by a team readiness assessment quiz could be used as a review of the content for the block during a subsequent class meeting. The instructor's introductory lectures for each block were given before the readiness assessment quizzes (which is not necessarily the common goal of such quizzes). While the individual student quiz scores were low, the team consensus quiz scores were always higher than those for individuals. The enthusiastic team discussions of the questions while choosing consensus answers for the Immediate Feedback Assessment Technique (IFAT scratch cards) were evidence of students' engagement in their learning of the concepts. The students were given the opportunity to use the points-back option over the next week to clarify what the correct answers should have been (up to one-half of the lost points on their individual quiz back with appropriate justifications with the goal being to enhance learning rather than emphasis on points). In order for students not to be overly concerned with the points from the quizzes, they were assured that the quiz scores would not be counted if they would lower the final letter grade earned in the course. For the excitable cell quiz, 24 students submitted points-back answers, while for the respiratory quiz (the last block), only 12 students submitted points-back answers. Since this was not carefully analyzed compared with original individual quiz scores, no conclusions can be drawn from the frequency of using the option; however, students did state that they appreciated the deeper learning encouraged by the points-back option (see Table 2 ).
The remainder of the block (total~15 h) involved teams of students carrying out Powerlab experiments with relevant cases related to the topics being studied. ADInstruments provides Powerlab teaching systems, which offer a number of experi-mental opportunities for human physiology measurements (electromyograms, nerve conduction, electrocardiograms, pulmonary function tests, etc.), matched with case studies of real patients afflicted with diseases/conditions affecting them physiologically and pathophysiologically. These experiments are designed to help students understand the physiological processes underlying the mobility, stabilization, strength, and endurance factors that impact occupational performance. With Powerlab Lt, the experiment reports and case studies are accessible in the cloud at all times by individual students in the class. For the initial block, there were three experiments with cases that were used: peripheral nerve function measuring compound action potentials and nerve conduction velocity (patient with Guillain-Barré), skeletal muscle function for both isometric and isotonic contractions with summation and tetanus (patient with Becker muscular dystrophy), and muscle and surface electromyograms to measure muscle fatigue (patient with myasthenia gravis). Two of these three cases featured video interviews with an occupational therapist involved in treating the patients.
Due to time constraints, one-half of the teams carried out the peripheral nerve function experiment and one-half of the teams carried out the skeletal muscle function experiment, while all of the teams carried out the muscle and fatigue experiment. Consistent with the OT curriculum constructivist approach in which students and faculty are a community of scholars constructing knowledge together, teams of students presented their experiments in a poster session to the rest of the students and faculty for feedback and discussion. The teams learned about the other experiments and case studies during this poster session in which all teams presented. Thus the team project for the excitable cell block was a poster presentation as peer teaching about nerve or skeletal muscle function. While this was a great experience in practicing a poster presentation, and the peer teaching was helpful for both those teaching and those learning (based on student anecdotal feedback), some of the students regretted not being able to do all of the experiments and discuss the cases with their team members. Getting adjusted to using the Powerlab equipment took time during the initial block, was frustrating to some of the students, and contributed to an initial level of dissatisfaction with using Powerlab for learning. In addition, some of the students stated that they preferred doing the case study first and then making the measurements for normal physiology (on a healthy team member) afterwards. Since with the Powerlab cloud-based Lt system individual students are able to choose in what order they complete the experiments and cases, this flexibility was added to future offerings of the course.
The teaching about what they learned in their experiments to other students who had not carried out the experiment by designing and presenting posters was an excellent learning tool and allowed the Occupational Therapy Department faculty to contribute to the learning. The posters were peer evaluated using a standard poster presentation rubric on general appearance, including introduction and methods, case study, summary and general presentation, and fielding of questions by student. After collating all of the evaluations, suggestions from peers were shared anonymously with the teams of presenters. The poster assignment included the following aspects of the human physiology experiment and case (based on a Team Laboratory Summary assignment to reflect on the laboratory experiences): 1) list the physiology principles; 2) describe the pathophysiological situation for the patient; 3) discuss how these conditions applied to the healthy individuals on your team; 4) propose how an occupational therapist may be able to help the patient (to encourage thinking about clinical application of physiological concepts in OT); and 5) list any questions that you have about the experiment. The mixture of first-and second-year OT students on each team during the first course offering meant that question 4 could be answered more completely by the second-year students who had considerable clinical exposure. At the final poster presentation, the Department of Occupational Therapy faculty were very helpful in engaging the student teams in discussions of the aspects of physiology dealing with patients suffering from various neuromuscular diseases/conditions. The general design of each of the system blocks made it necessary that, after the teams conducted the appropriate human experiments with case studies, the teams designed a project to present to their peers. Due to their demanding course schedules, some class time was dedicated to team planning for the projects. The poster presentation in the excitable cell block was the initial team project in the course. Projects chosen by the teams for other course blocks were generally a 15-min teaching PowerPoint presentation on a physiological concept or a condition/disease. However, other options (designing a game or a hands-on model or creating a brochure to teach lay people) would have been acceptable. In the second class, teams were strongly encouraged to add something interactive to their presentations, such as quizzes, questions, and games, to make the presentations much more engaging. In addition to the project presentation, the block scheduling included about 1 h for the 50-point in-class partner exams and 1-2 wk for the 50-point individual take-home exams.
Block on Endocrine Physiology
At the beginning of the block on endocrine physiology, all students were asked to anonymously fill out a Small Group Instructional Feedback form that asked two questions about student learning during the previous block of the new course (12): 1. What aspects of this class are particularly effective in helping you learn the course material? 2. What suggestions do you have for improving your learning experience in this class? Data gathered in the survey were analyzed by the instructor, and the results were shared with the students at the next class period. Effective strategies for learning (with 13 or more students in either the 2015-2016 or 2016 -2017 cohort mentioning them) were as follows: take-home exams, handouts, partner exams, points back on quizzes, and case studies. A majority of the students (20.35% in the 2015-2016 cohort and 16.95% in the 2016 -2017 cohort) perceived take-home exams to be the most effective strategy in helping them learn, 2 (degrees of freedom ϭ 16, N ϭ 103) ϭ 69.81, P Ͻ 0.05, for the 2015-2016 cohort, and 2 (degrees of freedom ϭ 11, N ϭ 118) ϭ 77.94, P Ͻ 0.01, for the 2016 -2017 cohort (see Table 1 ).
There were a few suggestions for improving learning, but most of them involved the difficulty in starting up with the Powerlab Lt activities and the lack of sufficient instructions and/or follow-up for the human experiments. The instructor had planned to have the teams of students figure out Powerlab activities from the detailed instructions available in Lt and expected them to work through their initial difficulties. However, better introductions and reflections on learning during the experiments and cases will be added to assist with student learning in the future. Thus due to the fact that the Small Group Instructional Feedback results favored a number of the planned pedagogies of the course design as being helpful to student learning, and there were few suggestions for adding other activities to future course blocks, no major changes were made in the design of the upcoming three system blocks during the initial course offering.
The background knowledge probe for endocrine physiology given on the first day of the block evaluated the concepts of the following: peptide or protein hormones, steroid hormones, amino acid hormones, anterior vs. posterior pituitary gland, hypothalamus, adrenal glucocorticoids vs. mineralocorticoids, thyroid hormone, regulation of plasma calcium levels, growth hormone, and insulin vs. glucagon. Concepts of which Ͼ50% of the students stated that they had never heard, heard but never knew, or did not recall now included the following: peptide or protein hormones, steroid hormones, amino acid hormones, anterior vs. posterior pituitary gland, adrenal glucocorticoids vs. mineralocorticoids (100%), regulation of plasma calcium levels, and growth hormone. More than one-half of the students stated that they could describe the importance of the hypothalamus, thyroid hormone, and insulin vs. glucagon. Unfortunately, data from the background knowledge probe for endocrine physiology for the 2016 -2017 class are not available. The block involved 6 -9 h of class time each week for 3 wk.
The design for this block included a review lecture with PowerPoint slides and handout for endocrine physiology; the readiness assessment quiz on reading/reviewing the textbook material; a PhysioEx online endocrine system physiology experiment at Mastering A&P (11) during the initial class offering but not the second class offering due to final course evaluation data; three case studies, including The Case of Bathsheba (5); and two case studies designed by previous undergraduate students in Physiology 421 for the OT students featuring patients with growth hormone abnormalities, a virtual rat experiment (9), a Powerlab experiment on glucose metabolism investigating the digestion and absorption of glucose from simple vs. complex carbohydrates and how insulin and glucagon work together with a patient with type I diabetes mellitus; and endocrine projects were planned and presented by the continuing teams. The endocrine projects for this block chosen by the students included lessons and case studies on the following: Addison's Disease; gestational diabetes; osteoporosis; transgender male to female; transgender female to male; the effects of body temperature on the endocrine system; polycystic ovarian syndrome for the first class and thyroid gland; growth hormone; Cushing's syndrome; insulin-resistant diabetes; olfaction and influence on physiological processes; and nondiabetic hypoglycemia for the second class. All projects were peer evaluated by asking students to indicate the following: something new that they had learned, something that was really good, and something that could have been improved. The comments of the other students were collated anonymously and shared with the presenting teams. The block closed with the 50-point in-class partner exam and the 50-point individual take-home exam.
Block on Cardiovascular Physiology
The block involved 6 -9 h of class time each week for 3 wk. The background knowledge probe for the CV block evaluated student understanding of the following: pressure, flow, resistance in CV system, contraction of contractile cardiac muscle cells, auto-rhythmic or pacemaker cells, the conducting system of the heart, electrocardiogram, sympathetic and parasympathetic control of CV system, controlling and interpreting blood pressure, baroreceptor reflex loop, fluid balance across capillary walls, and edema. Greater than 50% of the students from 2015-2016 did not feel comfortable with their knowledge about (answers A-C) auto-rhythmic or pacemaker cells, the conducting system of the heart, electrocardiogram, baroreceptor reflex loop, fluid balance across capillary walls, or edema, with the most misunderstanding being baroreceptor reflex loops (92%) and fluid balance across capillary walls (80%). For the 2016 -2017 students, greater than 50% did not feel comfortable with their knowledge about (answers A-C) contraction of cardiac muscle cells, auto-rhythmic or pacemaker cells, the conducting system of the heart, sympathetic and parasympathetic control of the CV system, controlling and interpreting blood pressure, baroreceptor reflex loop, and fluid balance across capillary walls. Thus 60 -70% of the basic concepts were not well learned previously.
The design for this block included a review lecture with PowerPoint slides and handout for CV physiology, the readiness assessment quiz on reading/reviewing the textbook material, an individual three-lead ECG measurement and interpretation by all students, team Powerlab experiments for the relationship between a finger pulse and a 12-lead electrocardiogram with a patient with a myocardial infarction, evaluation of heart sounds with a patient with aortic stenosis, changes in blood pressure at various locations and positions with a patient with essential hypertension, and CV projects planned and presented by teams. The CV projects for this block chosen by the students included lessons and case studies on atrial fibrillation; the effects of caffeine on the body; heart transplantation; hypertrophic cardiomyopathy; heart sounds; artificial pacemakers; systemic edema; heart disease in women for the first class; and anemia, stress, and heart health, the CV system in space, myocardial infarctions, racial differences in hypertension, and ventricular-septal defects for the second class. Projects were peer evaluated, and the comments shared with the presenting teams. The block closed with the 50-point in-class partner exam and the 50-point individual take-home exam.
Block on Respiratory Physiology
The block involved 6 -9 h of class time each week for 3 wk. The background knowledge probe for the respiratory block evaluated student understanding of obstructive lung diseases, restrictive lung diseases, functions of alveolar epithelial cells, surfactant, lung volumes and capacities, dead space, transport of oxygen and carbon dioxide in the blood, control of breathing, pleural space, and ventilation/perfusion matching. Greater than 50% of the 2015-2016 students did not feel comfortable with their knowledge about (answers A-C): obstructive lung diseases, restrictive lung diseases, functions of alveolar epithelial cells, surfactant, lung volumes and capacities, or edema, with the most misunderstanding being obstructive lung diseases (83%), surfactant (80%), restrictive lung diseases (89%), and ventilation/perfusion matching (89%). For the 2016 -2017 students, greater than 50% felt uncomfortable with their previous knowledge about obstructive and restrictive lung diseases, functions of alveolar epithelial cells, lung volumes and capacities, dead space, transport of oxygen and carbon dioxide in the blood, control of breathing, and ventilation/perfusion matching.
The design for this block included a review lecture with PowerPoint slides and handout for respiratory physiology, a special lecture on pulmonary function testing for obstructive and restrictive lung diseases, a short special lecture on acid/ base homeostasis, the readiness assessment quiz on reading/ reviewing the textbook material, an individual basic forced expiratory maneuver pulmonary function test and interpretation for all students, a team Powerlab experiment on lung volumes and capacities with normal breathing and hyperinflated lungs with a patient with chronic obstructive pulmonary disease, a PhysioEx experiment on acid/base balance (11) for the initial class but not the second class, and respiratory projects planned and presented by teams. The respiratory projects for this block chosen by the students included lessons and case studies on asbestosis, pneumoconiosis, pneumothorax, sleep apnea, pneumonia, infant respiratory distress syndrome, cystic fibrosis, exercise-induced bronchoconstriction, and acute mountain sickness for the first class; and cystic fibrosis, asthma, tuberculosis, sleep apnea, pulmonary edema, and newborn respiratory distress syndrome for the second class. Projects were peer evaluated, and the comments shared with the presenting teams. The block closed with the 50-point in-class partner exam and the 50-point individual take-home exam.
Summative Course Evaluation
Collecting feedback from the students throughout the course blocks in the forms of background knowledge probes, small group instructional feedback, and frequent professional peer evaluations gave a level of transparency to both the instructor and the students, evidencing concern for student learning. Anecdotally, students had casual conversations with the instructor throughout the course about their appreciation of various pedagogical options and what they were learning. All forms of feedback were collected anonymously. Teams quickly became independent in working together on the Powerlab experiments and the block projects and appeared relatively relaxed about how the course was progressing, suggesting that the constructivist approach to learning was working. It became clear during the project presentations that concepts previously unclear to the students (in the background knowledge probes) were acquiring meaning and being related effectively to the practice of OT. For example, although 80% of the students did not know about surfactant on the respiratory background knowledge probe, the team that presented a case study on infant respiratory distress syndrome described surfactant and its importance in normal and pathological physiology with understanding and confidence. The collected comments on the peer evaluations for the projects also demonstrated both an understanding of what was needed for a good presentation and whether concepts were clearly explained. Thus the ongoing peer assessment opportunities showed evidence of the professionalism of the students.
After the completion of the course, all students were asked to answer a Survey Monkey course evaluation to enhance planning for future offerings of the course and to inform the OT program faculty about what pedagogies students attributed to helping them learn. Thirty-six out of 37 students filled out the course evaluation survey for the first class, and 23 of 28 completed the surveys for the second class (see Table 2 ). There was also an opportunity for comments on the survey question- Note: The rating scale was: 1 ϭ strongly disagree, 2 ϭ disagree, 3 ϭ neutral, 4 ϭ agree, 5 ϭ strongly agree.
naire. The data in Table 2 from the summative course evaluation show that the changes made after the first offering of the class generally improved the student perceptions of how they learned physiology better, as the weighted means were higher during the second offering. The two items with no improvement and low scores included the resources found at the Mastering A&P website (http://www.pearsonmylabandmastering.com/ masteringaandp/; free with the purchase of a new textbook). PhysioEx experiments were eliminated after the first offering because student feedback indicated that they were perceived as repetitive and time-consuming. Mastering A&P resources will also be eliminated after the second offering (will be recommended only for those who desire to review physiology).
Overall Summary and Conclusions
To be able to make changes in the blocks and future offerings of this course based on student needs, various surveys of background knowledge and aspects that improved learning were inserted throughout the course. This approach can be useful for other teaching faculty tasked with designing and implementing a new course for a new population of students. Overall, based on a comparison of this course with other courses, the students anecdotally expressed relief to the instructor that the course design involved doing physiology instead of memorizing physiology, and that they were encouraged to work with and discuss concepts with their teammates. Students from two different years in the graduate program who did not initially know each other were enrolled in the first offering of the course; however, the second class and future classes will be made up of only incoming first-year students. Based on the highest average score for helping students learn being the partner (4.54 mean for both classes) and take-home tests (4.60 mean for both classes), it appears that the students appreciated being able to discuss the questions on the in-class exams with a partner and realized that they had an excellent learning opportunity in the long essay questions about clinical vignettes on the open resource take-home tests. Thus the design for future course offerings will include:
1. Better introduction of the learning objectives and activities before each of the Powerlab experiments and patient cases with reflection on the results (based on student questions about what they should be getting from the experiments), with additional evaluation for completion of the case studies. 2. Better identification of the learning objectives for the textbook chapters and readiness assessment quizzes (based on student concerns about low individual quiz scores). 
